I . Fifteen ' constitutionally' obese subjects, eleven hyperlipidaemic subjects of mixed-type and fourteen normal subjects were studied.
T h e main function of adipose tissue is the storage and redistribution of plasma fatty acids (FA). Their storage is one method of clearing lipoprotein from the plasma. Lipoprotein lipase activity and glycolysis to provide a-glycerophosphate for reesterification in adipocytes, are the main regulators of this clearance system. The redistribution of FA is regulated through adipocyte hormone-sensitive lipase activity. Under conditions in which utilization of FA for oxidation and lipoprotein biosynthesis can be experimentally modified and controlled, i.e. reduction of energy intake, or triglyceride (TG) or glucose load, the functional capacity of adipose tissue is reflected in the variations of FA and their metabolites in the plasma.
There is no classification of human obesity based on metabolic or biochemical measurements. ' Constitutionally' or ' metabolically' obese subjects were defined as those maintaining a stable body-weight from I to 6 months with a diet (determined by interview) providing less than 20% energy above their basal metabolic rate (BMR) .
T h e total cholesterol (TC) levels in these subjects are low and the plasma TG are at the upper limit of the normality range. The purpose of this work was to explain the functional capacity of adipose tissue in regulating FA and their metabolites in the plasma, comparing a group of 'constitutionally' obese (group I), to hyperlipidaemic subjects of mixed-type (group 2) https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19740080
and normal subjects (group 3). I n each group, variations in total lipids (TL), TC, T G , free fatty acids (FFA), P-hydroxybutyrate (P-HOB), acetoacetate (AcAc), lactate and pyruvate levels were examined after: ( a ) a reduction in energy intake for 21 d in groups I and 2 ; (6) a glucose load of I g/kg ideal body-weight in groups I and 2 and (c) a triglyceride load of 0.5 g/kg gross body-weight in groups I and 3. We also measured respiratory exchanges to estimate the lipid : carbohydrate ratio in oxidation or lipogenesis.
M E T H O D S
Normal group. Subjects were fourteen laboratory workers, average age 43 years (range 25-57), average weight 6 4 8 kg (range 51-5-82) exceeding their ideal bodyweight (Geigy, 1959) Hyperlipidaemic group. Eleven subjects with mixed-type hyperlipidaemia (eight male, three female), average age 52 years (range 34-63), were studied. The mean body-weight was 61 kg (range 52-8-72) exceeding their ideal body-weight by 6% (range -2 to +2-7). Their previous diet had provided daily 7-3 1.51 MJ; 74 k 10.4 g protein; 73 rt 14-5 g fat.
The glucose load was administered to four subjects (three male, one female) after 21 d on a diet providing daily 5.7 0.5 MJ ; 74 i 6.6 g protein; 67 k I 1.3 g fat. Seven subjects (five male, two female) were given the load after being given a diet providing 3-3 MJ/d for 21 d.
Experimental procedure
At 08.00 hours after 12-14 h fasting, subjects rested for 15 min and gas-exchange measurements were done. A blood sample was taken at 08.30 hours. At 09.00 hours, a load of I g glucose/kg ideal body-weight or 0.5 g oil (peanut or rapeseed)/kg actual body-weight was administered orally. Blood samples were taken 45 and 120 min after the glucose load, and 150 and 210 min after the oil load. (1962) . FFA levels were estimated using the method of Duncombe (1963 Duncombe ( , 1964 and T G levels by the method of Schmidt & von Dahl (1968) . P-HOB and AcAc levels were estimated by the enzymic method of Williamson, Mellanby & Krebs (1962) .
The amounts of glucose metabolites were estimated as follows: glucose by the glucose-oxidase method of Keston (1956) , lactate and pyruvate by the enzymic method of Hohorst, Kreutz & Bucher (1959) using the neutralized filtrate obtained after deproteinization with 10 % perchloric acid ( I ml perchloric acid: 2 ml plasma), alanine by the method of Pfleiderer (1965) , and free glycerol by the method of Schmidt & von Dahl (1968) .
Respiratory exchange was determined using the technique of TrCmolikres, Dontcheff & Huot (1966) , in which CO, output was estimated by a weighing method.
Statistical analysis
Results are given as mean and standard error of the mean after verifying that the values have a 'normal' or 'log-normal' distribution (Lowy & Manchon 1968-9).
The between-group variation was determined using the 'F' test (Lowy & Manchon
1968-9). R E S U L T S
Plasma levels after 12 h fasting. Table I indicates that in obese subjects given a 'spontaneous' reducing diet (5-7 k 0.9 MJ/d) there was a significant increase in T G , FFA, P-HOB and AcAc levels compared with those of normal subjects. Hyperlipidaemic subjects given a diet providing more energy (7.3 ~f: 1.5 MJ/d) than that of the obese group but less than that of the normal group, were found to have a higher level of TL, TC, T G , FFA but not of ketone bodies.
Eflect of reduction of energy intake in obese subjects compared to that in hyperlipidaemic subjects. Table 2 shows that after 21 d on a diet providing 3.96 k 0.56 MJ/d, P-HOB and AcAc levels of obese subjects increased, TL levels decreased while T C and TG levels remained unchanged. The mean FFA level increased but the variation was not statistically significant. In the hyperlipidaemic subjects given a diet providing 3.3 MJ/d, there was a significant decrease in T L , TC, T G and FFA levels. There was no increase in the plasma levels of P-HOB or AcAc.
These results suggest an inability of the adipose tissue of the hyperlipidaemic group to mobilize its FA on a reduced diet, and to control the level of plasma lipoprotein on a higher energy intake. The reverse occurs in ' constitutionally' obese subjects, and can be related to the rapid reduction in respiratory quotient (RQ) found in these subjects after a 12 h fast ( Table 5 ). Our thesis is that adipose tissue failed in its storage and mobilization functions in the hyperlipidaemic group, these functions being augmented in the obese. 
NS, not significant; * P i 0.05; ** P < 0.01.
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Lipid metabolism in obesity and hyperlipidaemia 277 Effects of administration of a glucose load. Table 3 shows that in hyperlipidaemic subjects, compared with obese and normal subjects, administration of a glucose load did not produce a significant decrease in TG or FFA levels but did produce a decrease in AcAc levels. In obese subjects under similar hyperglycaemic conditions there was a decrease in plasma TG and FFA levels.
Effects of administration of an oil (TG) load. Table 4 shows that in obese subjects, there was no significant increase in TG levels compared with normal subjects, but glycerol levels were increased and glycaemia was reduced. Therefore, with this energy intake, the obese subject has a greater ability to store FA, i.e. remove FA from plasma.
Effects of a reduced energy intake and of glucose load on respiratory exchanges. Table 5 shows that in obese subjects given a low-energy diet, RQ was reduced more rapidly than in hyperlipidaemic patients. I n all subjects energy expenditure was the same, and a glucose load produced an increased glucose oxidation when RQ was lowered by reducing energy intake. of subjects in parentheses)
Timc after loading (min)
... The results suggest that ' constitutionally' obese subjects at the energy level intake studied have an increased ability (a) to oxidize FA, particularly ketone bodies; (b) to store FA after receiving a T G load, therefore reducing glycaemia, and ( c ) to store plasma TG under conditions of hyperglycaemia. I n mixed-type hyperlipidaemic subjects, the opposite situation was found. Hyperlipidaemia was reduced when energy intake was reduced, and there was a deterioration of the process of FA mobilization from adipose tissue under fasting conditions and, as a result, an inability to generate FA metabolites in the form of ketone bodies. The increased ability of obese subjects to increase levels of ketone bodies under fasting conditions is subject to controversy.
Cahill, Owen & Morgan (1968) found that in ten obese subjects receiving only
Lipid metabolism in obesity and hyperlipidaemia Kekwick & Pawan (1957) reported contradictory results from experiments with ten obese subjects given a diet providing 4-2 MJ/d (90 % derived from FA, 5 yo from glucose). Ketosis was apparently much slower and much lower than in normal subjects. After intravenous infusion of ,&HOB (30 mg/kg body-weight) their ability to oxidize ketone bodies was unchanged. Either the type of obesity, or the composition of the pre-experimental diet may have been responsible for these different observations. The effect of administration of a glucose load in lowering serum TG levels apparently depends on numerous factors. Waterhouse & Kemperman (1966) and Waterhouse, Baker & Rostami (1969) reported that an intravenous infusion of 0-5 g glucoselkg body-weight resulted in a reduction of 65 % in the oxidation of FA to CO,. Barter & Nestel (1972) and Barter, Nestel & Carrol (1972) found that plasma T G levels decreased after ghcose ingestion and that there was an incxease in FA turnover when the glucose intake was the same as the energy expenditure. The lower plasma T G levels after glucose ingestion could be related to a temporary change in the equilibrium between the inflow and outflow of FA in adipose tissue.
